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In re application of 
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For: X-nitro Compounds, 

Pharmaceutical Compositions 
Thereof And Uses Thereof 



Examiner. ANDERSON, James D. 
Art Unit: 1614 Conf.No.: 7135 

CERTIFICATE OF FIF/TRONIC TRANSMISSION 
UNDER 37 C.F.R. JL8 

1 hereby certify that this correspondence, including listed 
cnckaores, is being electronically transmitted to the United 
States Patent and Trademark Office in accordance with 37 
C.F.R. l.WWoa: 



DECLARATION UNDER 37 CFR 1.132 

I Susan J. Knox hereby declare and state as follows: 

1 . I am a co-inventor of the above identified application 

2. Attached as Exhibit 1 is my curriculum vitae. I consider myself to be an expert in 
radiation oncology, tumor biology, radiation biology and radiosensitizers. 

3. I have reviewed: (1) the above identified patent application; and (2) the Office 
Action mailed on September 20, 2007. 

4. Solid tumors contain regions that are both well oxygenated (normoxic) and 
hypoxic (low oxygen concentration). Treatment of both normoxic, and particularly hypoxic 
tumor cells, presents a difficult challenge. Normoxic tissues and tumors are generally relatively 
well vascularized and/or in relatively close proximity to vessels, from which oxygen diffuses. 
Oxygen is required for the formation of toxic reactive oxygen species following irradiation. 
Hypoxic tumor cells are far more resistant to radiation than normoxic tumor cells because of the 
low oxygen concentration in hypoxic areas of tumors. 
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5. There are two forms of tumor hypoxia. Chronic, diflfusion-liraited hypoxia exists 
because of the limited range of oxygen diffusion from capillaries. Acute, perfusion-limited 
hypoxia results from transient closure or blockage of tumor vessels, resulting in rapid onset of 
acute hypoxia in tumor cells in the vicinity of the closed vessels. Some tumor vessels open and 
close over time. This is a dynamic process that creates multiple areas of transient hypoxia, on a 
background of chronic hypoxia in other areas of the tumor. Staining of hypoxic cells from 
tumors demonstrates scattered foci of hypoxia throughout tumors, with or without a necrotic core 
region. 

6. Hypoxic cells are resistant to ionizing radiation, and may also be resistant to many 
chemotherapeutic drugs. Furthermore, gene expression profiles of hypoxic cells sfongly suggest 
that hypoxic cells have properties consistent with a higher propensity to metastasize than aerobic 
cells. Accordingly, the treatment of hypoxic tumor cells is an important goal in cancer treatment. 

7. There is a well known relationship between oxygen concentration and 
radiosensitivity . Oxygen is important for the killing of tumor cells by radiation because radiation 
interacts with oxygen to form reactive oxygen species which are important mediators of the 
effects of radiation (e.g. peroxide formation in important biomolecules, such as DNA). 
Importantly, clinical data supports the importance of oxygen concentration in tumors for 
radiation treatment. For example, it is well known that patients with some tumor types (e.g. 
cervix, head and neck cancer) that are treated with radiation do significantly less well if they 
have relatively hypoxic tumors. 

8. As shown in Exhibit 2, ABDNAZ is unique in that it is activated by bio-reduction 
to decompose (such as in the reduced state of tumors and hypoxic cells) and release therapeutic 
radical species, which after further decomposition, result in nontoxic byproducts. Radical species 
are also produced in the presence of ionizing radiation via a different mechanism than 
bioieductio/n as shown in Exhibit 3. Such radical species can further react with oxygen and 
water to form the common therapeutic radical species that result in conventional ROS mediated 
cell death. 
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9. Exhibit 4 is a schematic diagram of a tumor, showing areas of hypoxia, in which 
ABDNAZ would be activated by bioreduction. The left panel of Exhibit 5 shows data from 
clonogenic assays under hypoxic and nonnoxic conditions where survival (log scale) is plotted 
on the Y axis as a function of ABDNAZ concentration on the X axis. At clinically relevant 
doses, ABDNAZ resulted in approximately 1.5 logs more cell killing in hypoxic conditions 
(created using a hypoxia chamber) compared to nonnoxia. 

10. At the time of the filing of this patent application, Tirapazamine (TPZ) was the 
most promising potential radiosensitizer in clinical development. A direct comparison of 
ABDNAZ to TPZ in a clonogenic assay is shown in the panel on the right in Exhibit 5. As can 
be seen, ABDNAZ was significantly more potent as a hypoxic cytotoxin than TPZ. TPZ has 
significant toxicity and is no longer in clinical development 

11. Based on the foregoing, it is my opinion that high energy nitro containing 
compounds, such as ABDNAZ, have a high probability of being used successfully in human 
clinical trials to treat tumors, containing both nonnoxic and hypoxic tumor cells, either alone or 
in combination with radiation therapy. 

12. I an aware that willful false statements and the like are punishable by fine or 
imprisonment or both (18 USC 1001), and may jeopardize the validity of the patent application 
or any patent issuing thereon. 



Date: , ^(L^n / y^fr 
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